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Zvaluate Pz-= 5. Phase I: Percutaneous Absorption Study Task 5, pages 6i-34
and 2ppendicies x znd B of the Following “eport;

Protecol for Dermel Zxpcsure Assessment: & Technical Report. M. Castles and 7.
Reddy. Micwest Zesearch Institute, Kansas City MO, Contract No. 68-D0-0137, ian
1993, for Inviramental Monotoring Systems Laboratory, ORD, USEPA, Las Vagas,
Nevada.

Conclusions

The study w=s desicned to determine the human percutanecus absorption of
Malathion {neat), Crtho Malathion 50 (50% malathion in xylene), Orthro Malathion
diluted to 1% in water and Orthro Malathicn diluted to 10% in water when applied
to the forearm. Zroposed doses were 5.4, 5.6, 0.0342 and 1.2 mg/c'n respectively.
Due to errors in Zose application the mean doses applied were 0.8, 0.9, 0.032 and
1.13 mg/cm? respsctively. Mean absorption, based on urinary excretion of label,
for a 24 hour exxsure was 7.2, 5.6, 15.0 and 5.5 percent respectively.

Maiback et. z1. (1971) reported a mezn absorption of 6.8(+2.3)% of a 0.004
mg dose of malatzion in acetone to the human forearm. Subsiquently Feldman and
Maiback (1974) r=sorted a mean absorption of 8.2(+ 2.7}% of a 0.004 mg dose in
acetcne to the hmen forearm. While the szudy reviewed did not achieve its designed
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puroose, its agreement with the published studies indicates that a dermal
absorption of 10% can be reascnably used as an upper limit of absorption for
human risk assessment. However, if significant toxicological issues are raised
concerning malathion and the MOE or risk calculation based on 10% absorption is
unacceptable a guideline dermal absorption study should be performed.

Exverimental Design

Malathion was administered to an area of 4.6 cm? on the forearm of human
subjects.

Table A. Intended dosing information.

Nominal Dose
No. of i Malathion Malathion volume

Formulation Subjects  (uCi) (mg) (mg/cm?) {ul)
Malathicn 6 7.24 24.6 5.4 20
{neat) :
Orthro 6 7.25 25.7 5.6 50
Malathion 50
1% Malathion 6 2.45 0.1571 0.0342 15

from formulation

10% Malathion 6 5.70 5.5 1.2 100
from formulatiocn :

The dose formulation was applied to an area, after a soap and water wash, cn
the forearm of 4.6 cm? marked with a graphite pencil. After dose application the
subject was observed in the laboratory for 4 hours. The application site was thenm
covered with a sterile pad and impervious surgical tape and the subjects released.
The subjects returned approximately 24 hours after dose application, the cover
was removed and the application site washed with soap and water. Subjects collected
total urine for three days following zpplication. The amount absorbed was based
directly on the amount of radiocactivity excreted and the percent absorbed was
calculated from the actual dose applied. ,

Results
Upon application the dose of neat malathion and Orthro Malathion 50 was
observed to spread beyond the measured area as_seen by a surface 'sheen'. The

area of the sheen was measured and the dose/cm2 recalculated based on this area.

The dose and absorption data from Table 14 of the report are summerized in
Table B.
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Table B. Summary of actual dose and absorption data. Values are the mean of the
six subjects per dose group. Twenty four hour exgosure. -5.D.

Formulation Dose Area Dose 2bscrbed
(mg) (cm?) (mg/cm?) 3) mg
Malathion 21.5 39.04 0.3 7.2 0.89
(neat) ' 5.2
Crthro 21.2 28.38 0.9 .6 0.93
Malathion 50 3.
1% Malathion 0.149 4.6 0.032 1.0 0.02
from formulation +4.8

10% Malathion 5.20 4.6 1.13 2.5 0.28
from formulation 2.7
Discussion

. This study was planned to compare the dermal absorption of malathion administered
in four dosage forms. As planned the study would have been cnly partially successful
in detecting formulation related differences. Dermal penetrztion of a chemical is
effected by a variety of factors in addition to its own physical/chemical properties.
For chemicals which are not volatile or do not damege the skin, the major factor

is the dose per unit area. The amount absorbed per unit area increases at a

decreasing rate with increasing dose until absorption is saturated. Concurrently

the percent absorbed decreases, asyntotic to zero, with increasing dose. The

planned doses of malathion neat and Orthro Malathicn 50 were essentially identical.

Differences in absorption between the two could have been reasonably attributed

to the xylene in the Orthro formulation. The 1% ard 10% solutions of the Crthro
formulation as planned would have had doses per cm? that wers sufficiently different

such as to be expected to procduce dose-related differences in percent abosrbed.

Failure to physically restrict the area of the application site resulted in

spreading of the neat and formulation dosages so that the resultant mean ‘doses
per unit area were essentially identical to each other and to the 10% soluticn.
The resultant percent absorptions were essentially identical when one considers

‘the overlap of standard error of the means. However, the dosz of the 1% solution
was approximately an order of magnitude less than the other three and the resultant

greater percent absorption can be attributed to the difference in dose per unit

area. )
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